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Abstract of CN1 144092 

The present invention provides a group of non-steroid antiinflammatory drugs (NSAID) capable of 
releasing nitric oxide and its new compound, i.e. nitrate of those drugs. Those NSAID include aspirin, 
indomethacin, naproxen, brufen, pirprofen, phenol pirprofen, flurbiprofen, ketoprofen and diclofenac 
sodium, and can be extensively used for antipyretic, analgesic and anti-inflammatory, and for 
preventing and curing angiocardiopathy and cerebrovascular disease. The new NSAID nitrate 
compound can release nitric oxide in vivo, and can resist the side effect of digestive tract resulted from 
NSAID self-body, so that it has better safety and more extensive application. 
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** wart 

(nsaid) *?J:**ft#tt~«MI:ft (no) ft* 

fk#*, BPi**«&l&«lftl&. NSAID fcJSfSJ 
»rEE#, ffift*, »« 
W*, Kfcfc»£, MftffftXft**. NSAID T£ 

teff. $rK> nsaid SB»SS*{fc#«>, 

tutft. nsaid **9ififtffiftftMfrjii, * 



(BJ)JS 1456 ^ 



« m » * * 



iO§ ( NSAID ) ***»T*O^^F*: 
Y-COO-R-ONO2 

Y-COO-#W*rE*k IMNL Ut*&$-1p 

Y-COO-#*JL*J** IL**"*^^^*^, R#l~10>Mi# 

3, $ 4h 4*. *'J * *l # UNSAID fll $L m 



4, ft % & #J * 43 #J 4h * *, & 
# 4t * #T * a * #Br,CL, I; ##4fc;Mtfl4.ttiL£ 

6, *L^r**l + ttNSAID!54frifc.# FT *f E 

h ft *k^*#3 # & * t tt# # 

HORX, HCROH. 
= CL, Br, I 

8, m it W * t**—M* W 3 IE JM! 

M ( 2 - &ab*Ufcfcf&- 3 - >#4l&ft£-ft ) *Mr*WM» 

» ( a - f A- 4- (2 - 
it) . 



( a - f*-4 (2- £&&-4-,sm*-T 
ft(2)»), «A**teiMM« Cl- (4-t^fib) -5 
- fJUt-2- fi-1|«^-3- ^^-4->^|y|.-T^ (2) 
»***£**fe3MT«« ( (S) -6- a - V*-2 
-*&*-4-J*Jfc*-Tft (2) SI. 

10, A ilt $ 4$ W 

5] js *MNM (2 - 6*|Ut*T^#l4U*; *) & 
St) , ( (S) -6-TlUt- a-rt-2-|: 

-4- (2-f&*&) *Lcm*$jk*n *)&*), « 

(1- (4- -5-T#Ut-2-fi.-*5| 

fi&fMUm ( 3 - 4 - ( 3 - 1 - *) &4b*4UL* 

( a - 3|L-4-^-.*t,|^IUl# 
(*fc)*J9); *»*«MMrM ( a -?&-3-:£?SB&- 



^J8L— te^TfMt— ( NO ) ti*g#«Q*4*A 
#*B***tA« (NSAID) #JMM$4iJL HfjftjL*^*tiL 

1Mb*, pjtiWlMteA. -IHi***4fcit*44.#^, 6,4* 

JEAfcil+NSAID^^^ij^^, >f (Soil A. H 

f\Ann. Intern. Med. 114: 307-319, 1991 ). 
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f ( Wallac J.L. Can. J. Physiol. Pharmacol. 

71:98—102,1993). JMHttf&MHL 5.#NSAID ( i,*^ 

f ^ NSAID ( Wallace, J.Lf , 
Gastroenterology 80: 94-98, 1994; Wallace, J. L^, Eur. J 
Pharmacol. 257:249-255,1994; Cuzzolin L 3f , 
Pharmacol. Res. 29:89-97,1994; Reuter B. k -f- Life sci: 
55:pll-pl8, 1994) . NSAID-f-dUMW 

lilt, fjlfrjfc-fr, i«n#Mf:MNSAID4M^9l*'h 

JMRf (Reuter B. K ^ Life sci. 55: pll-pl8, 1994 ) . 
I5^T Hut HSAID*it**ji^fcir«** 



ifcNO, itit##Jit'J>*iW#^Sl*:, Jt*»PT*E£*4iit^*L^ 

JMfcNO *tf J3&i£#####, #NSAID^Jii£&-->MNlO 
UNSAID** ?l^ffJ»*-W^. 

£®Metgrove ^fl)*)*l ( ^*«*^«tt^***J 
(PCT, **J+WO 94/04484 ) . Wallacef-#|L*&#*»»&- 
#4fc^i«Aa?4L*5t*a*^* (Wallace. J. L^, Current 
awareness, Tips-Novenber 1994 Vol: 15 405-406). 

*jfc««*#TW*fB#* HULA* 
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&&*mn ft &t (no) «^/t#M* 

* #&#xt*t*i,& NS A I D« # j* £ # * jfcit^lt . 

*.4§NSAID^-^*j* (Br,cl*I) 
NSAID^-^^^#.7b»^iANSAID*&^M^*b- 



COOH 

^V-OOCCH, +HOCH 2 CH,CH,Br 



H.SO, 



COOCH 2 CH 2 CH 2 Br 
^\-OOCCH 3 



V 



101 



AgNO, 



CH,CN.85lC,2/hW 



COOCH 2 CH 2 ON0 2 
^Y-OOCCH 3 

V 

CH 3 



(CH 3 ) 2 CHCH 2 ^ f ^ -CHCOONa -hHOCH l CH l CH I Br ^.^TiM 

CH 3 



(CH 3 ) 2 CHCH 2 -^ f y -CHCOOCH t CH,CH t Br 



AgNO, 



CH,CN,8S1C.2/Mtf 



102 



CH 3 




(CH 3 ) 2 CHCH 2 -<f ^^CHCOOCH 2 CH 2 CH 2 ON0 2 



i y~v cH - ci » 

HOCH 2 C^CCH t OH +C1- Si + + \^ ^ »»,4**~ 

N 
H 

* | (CH,CO),0,HNO, 

+ Si-OCH 2 C>=CCH 2 OH — * 

I 

103 

+ Si-OCH 2 C-CCH 2 ON0 2 HOCH 2 C-CCH 2 ON0 2 
' 104 . 1° 5 

CH 3 



*. 



(CH 3 ) 2 CHCH 2 --^_3^ CHCQQNa + HOCH 2 C«:CH 2 ON0 2 +H 2 S0 4 

CH 3 

(CH 3 ) 2 CHCH,-^ y~CHCOOCH, - C-C-CH^NO, 

3 



co-^3-ci 

N 



v CH " 

+ HOCH 2 («:CH 2 ON0 2 +DDC+DMAP 




CH,0 v CH 2 COOH 



CH.Cl, 



$1 6/>*t 



CHsO 



/v^V CHl 



CH^OOCHtC^CHtONO, 



CH,0 



/W 



CH, 

CHCOOH 



+ HOCH 2 CsCCH,ONO, +DCC+DMAP 



CH,C1, 



CH 3 o 



CH, 

chc6och,c«:ch,ono 2 



fc*4fc5 
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K £P>T#rE£;& ( 2. Og; ll.lOmmol) 40ml ) t. 

*»A3-&filM 1.85g, 13. 31mmol) 43. 5mg, 

0.44mmol) . JbJL&*.tfit;, 1 'Mtf^AlO % 

K 2 C0 3 ( 20ml) , Jfl£*&*4l*. (50ml «3), 

^#^^10%K 2 CO 3 ^ ( 10ml x 1 ) , ( 10ml * 1 ) 
•NaCL#.SjW&ifc ( 10ml x 1 ) . ^ti&&£tt&JMlA£#4L 
it*, *A*J»J.f-, A*#^4JbMt#, 9: 1 

jE.e#jfc- 6^6»at-fr**JW2- 6rMUt*T 3- 

Att ( 101 ) ( 0. 98g ) lHNMR ( 300MH 2 ) < CDCL3 ) : 2. 30 
(m,2H); 2.36(s,3H); 3. 52 (t, 2H);4.43(t, 2H); 7.10(d, 
1H); 7. 32 (t, lh); 7.58(t, lh); 8. 01 (d, lh) IR(cm"l): 
2963; 1769; 1723; 1607; 1452; 1254; 1194; 1082. 



ft&St ( 101 ) ( 140mg; 0. 46mmol ) 6Bfr&& ( 1ml ) . 
>AgN03>£>& ( 85mg, 0. 5taN>lttKt-fl. 5ml tiUft ) . -titiL 

AW5C*i**H t iLA2^lt l it 

SHftftEMMtfflM) (4t*#l; 128fflg). 
1HNMR (300MH2) (CDCL3) : 2. 20 (m, 2H) ; 2. 35 (S, 3H) ; 4. 40 (t, 2H) ; 
4. 61 (t, 2H) ; 7. 12 (d, 1H) ; 7. 33 (t, 1H) ; 7. 60 (t, 1H) ; 8. 01 (d, 1H) . 
IR(cm-l): 2969; 2901; 1767; 1723; 1628; 1194; 1080; 860. 

( #J*& < 4&M&2 ) 

K £a - TJfc-4- (2- (*«-*^ 
& ) (2. Og, 8. 76mmol ) ***** & t ( 40ml ) *»A$MUfc. 
( 894mg, 9.11mmol) , A**«.«#4t^#J&#* 
fc, 4LA**t* , ^3- 1.46g: 10.50mmol). 
Aflt^WSt, KMr*#, l/J>Bt^Xl0%K 2 CO3 (20ml) , 

( 50ml x 3) , &*&«MUfcWf-JM10% 



K2CO3& ( 10ml xl); ( 10ml * 1 ) ^JfeiMaCL***.* 
(lOmlxl). fofclhtjIkZ&Jkn&m&^fa &ft, 
*>ft*.<SfJ.^, A«#*J*HL*fc>**h 95: 5iE6j&-&&6 
»***.*Jlltffa - T*-4- (2- 3- 
&ft*$(102) ( 2. Olg ) 1 HNMR(300MH2) (CDCL3): 0. 90 (d, 
6H); 1. 50(d, 3H); 1.84 (a, 1H); 2. 10 (m , 2H); 2. 45 (d, 
2H); 3. 28 (t, 2H); 3. 70 (g, 1H); 4.20(m, 2H); 7. 10(d, 
2H); 7.20(d, 2H). IRCcnf 1 ): 2957; 2868; 1738; 1512; 
1464; 1215; 1163; 1094; 1022; 848. 

2, ia-fi-4- (2 - f A^A) - 3- jWJMT 

( 102 ) ( 2. Olg, 6. 13mmol ) tf) ( 7ml ) t $^AgN03 

( 1. 2g, 7. 06mmolS£#-fllml&Jtt) . JiiLSjL«.-f 85 
•C^^^#^2^Bt, i±*lfr*£Att**fc$fcfc, ft**. 

flt^*.*ltffa - T&-4- (2- 3-*H 

lUt^M I*iWMMM (4&W&2, l.81g) 3 

iHNMR (300MH 2 ) (CDCL3) : 0. 90 (d, 6H) ; 1. 50 (d, 3H) ; 1. 85 (m, 1H) ; 

2.00(m, 2H); 2. 45 (d, 2H); 3.70(g, 1H);.4. 17 (m, 2H); 
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4. 35 (t, 2H); 7.10(d, 1H); 7. 02 (d, 1H); 7.20(d, 1H). 
IR( cm -l):2957; 2870; 1738; 1632; 1281; 1165; 858. 

3: 

a-fi-4- (2- 4- *H&&-Ttit 

( 2 ) m ( ^&&*fe$>#ikm ) t*<M. ( ^#3 ) 

1) > 1, 4- T^-2^-^ (4g, 46.45mmol ) $#-f^fL?;& 
t ( 100ml) , &fcfe^M^&T&^¥3L$JC*k ( 7. 68g, 
51. 13mmol ) ( 3. 48g , 51. 13mmol ) , fcjL)k$L&tyl& 

**Jttff 1 - &T*^T^IUfcTfc ( 2 ) - 4 - « ( 103 ) 
( 4. 2g ) !HNMR ( 300MH2 ) ( CDCL3 ) : 0. 10 ( S, 6H ) ; 

0. 90 (S, 9H) ; 4. 30 (S, 2H) ; 4. 35 (S, 2H) . 

2) , *—RA*fc*ttX6Aif (9.13ml, 89.50mmol) 

£j&^#OS*«f ( 2. 37ml, 

51.35mmol) , *J&***-J8rtiLftl5^Hl r , 

^A***.jsjHpT*»Ui - &T&~¥^#j-T& ( 2 ) - 



4# ( 4. 2g, 22. 34mmol ) t. jfcW*^£*#i&titJt- 
'mgfo^ytfc, flUM— *,? t&JLfr^lfl ( 30ml x3),* 
l^mO%NaH(X)3**fc*^*. ( 5ml * 2 ) , 
(5ml) , Jfe^NaCL***— *. ( 5ml ) , — *,f *T*JpL«^iE, 
?Mi&4£-f*fc, i±*l&*#Jl4£, »**ilri-f f $&fyftfk 
W&Jk¥ift%> 4: 1JL6;&- &*&ft&JlUFl -*iT^f 
M|l-4->J!$lT^-2 (104) (3. lg) 
lHNMR(300MH 2 ) (CDCL 3 ):0.12(S, 6H); 0.92(S, 9H); 4. 38 (S, 

2H); 5. 04 (S, 2H). 

3) , &fc*fr^Tm-frT^f&1k&&-4-fi%&& 
T&-2(104) (3. lg, 12.65ramol) *l&*k*k (30ml) 
t*»A|L4fcWiE.T*4*- ( 9. 8g, 37. 72mmol ) ,iL£ft4»#&£ 

(2) -4-» (105) (l.lg) . 
iHNMR (300MH 2 ) (CDCL 3 ) : 4. 32 (S, 2H) ; 5. 05 (S, 2H) . 

4) .£a - V&-4- (2 - ?£#&) lOOmg, 
0. 44mmol ) *^ t ( 20ml ) *»AiMUfc ( 43. lmg, 



0. 44mraol ) , A**ikWt*UHt&#* 
t^^l - >s*&*T& ( 2 ) -4- # (105) ( 86.1g, 
0.66mmol ) , 1k*jL)k%l® f ijL> 1 'Mtfj&y&P^lO % 

K 2 C0 3 ( 10ml ) , &Mr% 6#&Si&#. ( 20ml " 3 ) , &g£6g£ 

*-M-#^10%K2C03 & ( 5ml * ( 5ml x DiM&MaCl 

*&&&(5ml*l). Zj&Zjnjkft&fcMLim,^ itltfc* 

9:\SL^ - 6&£g&&J£#oc - *p&- 4 - (2 - f&i**) 

(2) gg (4b*#3) (88mg). 
lHNMR(300MH 2 ) (CDCL 3 ) : 0. 90 (d, 6H); 1.50(d, 3H); 

1.86(M,lH);2.46(d, 2H);3.74(g, 1H); 4. 70 (g, 2H);5. 00 (S, 
2H); 7. 10 (d, 2H);7. 20 (d, 2H). 

1- H-JUpPfc) "5- f*J--2- f 3- 
( 2 ) & ( ttX.*7ttiMf*& > *fr£A< 

#4) 



1- (4-JUtifSb) -5- VH&-"2-¥*-i*I*-3- 
( * A* ) ( 300mg, 0.84aimol,l - >$&&Tj& ( 2)-4-Sj 
(105) (91.6mg, 0.70mmol), #»4 - -f Jfc&ifcg ( DMAP ) 
( 28. lag, 0. 23mmol ) &#£5ml CH 2 CL 2 . 1, 3-—^ 

( DCC) ( 172. 7mg, 0. 84mmol ) *»AfjJi4LaUiL*t. * 

WW^ifcJfcftl- (4-H^T^) -5-fH&-2-f^- 

"9*- 3- 6A-4-^f#U.-T* (2) g| («A*;MfeiMf 
MB) (4fc<Mfr4) (210mg) .lHNMR(300MH 2 ) (CDCL 3 ): 

2.40(S,3H); 3.72(S,2H); 3. 85 (S, 3H) ; 4. 76 (S, 2H); 
5.02(S,2H); 6.07(M,1H); 6. 88 0), 1H); 6. 97 (d, 1H); 
7. 50 (d, 2H); 7. 70 (d, 2H). 

(S) -6- f |Ut- « -T A-2-H.6^-4-^HS.-T^ 
( 2 ) g| ( 3MK*tejMr*« ) tt-M. ( ) . 

(S) -6-TH&- a -T*-2-*&*(|HMl> ( 200mg, 
0.87mmol ) ,1 - - T& ( 2 ) -4-^ ( 105 ) ( 94. 9mg, 

0. 72mmol ) , A - ~ f Mt Ms-1k1t ( DMAP ) ( 29. lmg, 
0.23mmol) &jSf&5mlCH2CL 2 . 1, 3-— If 6^~J£J& 



( DCC ) ( 178. 9mg, 0. 87mmol ) *»AfJJii^iL^L*.t, fcjLjk 

&flfc&tt%^&&J&lf (S) -6 - f a - f A- 2 

' - & - 4 - - T* ( 2 ) » < *4£*/te*»*S&St ) 

(4fc-M*5) ( 178mg) lHNMR(300MH 2 ) (CDCL3): 1. 60 (d, 3H); 

3. 89 (M, 1H); 3.90(S, 3H); 4.70(M, 2H); 5. 00 (S, 2H) ; 
7. 15 (d, 2H);7.40(d, 1H ); 7. 70 (t, 3H). 
Ji^^*t*^NSAIDJt#l^fc*Jij£W*rE* > 

HORX, HOROH 
-CL, Br, I 



65X#<J£CD-1*& (#£21-26 &) Bt*WMrl3fc ( 4*15 

( 1. Omg/kg^O. lmg/kg ) ; &44L^£-g-£ - 4 - 

( 10mg/kg#>lmg/kg ) ; - 4 - 4g& 

T*»JMS<ft"(10mg/kg#»l«g/kg) . 

*IMNMb#*15*tf. 10XPB6200A#^, 

# (lad/kg**) . JfrJtJ&l'hBt, *f**.it. «*mliL*iA. 
100+<Wf**UL 

W. 3ml4riL>X2mM Ca + 2^-^^-A^jA23187 3m 1, £37'C>& 

***B 2 ( T x B 2 ) BIAfllfclS J^iL*#& *T * B 2 ^f:. 
jfe«.T"B2*.-f-iLljWbii*lAt^lL4fc*» , lt. ^Cayinan T* 
B 2 BIAJS^j«^iLTxB2**, *ft#A23187jM*t*frT* 
7. 2ng/ml. 



i*»AA23187^T«B2iL*A**»*l502.8 ±83ng(*± 

SB) /ml. ^KtotfMmiMV&Jrtxfy&Mittite&JL 

4L1: 





( mg/kg ) 


( % ) 




1.0 


94.3 


A 1 




iff $ :f£ - 4 - JtXTit 

fit <4fc^#4) 


1 fl i 




0.1 


16.8 




10.0 


72.2 


1.0 


50.6 


J m ( ie**5 ) 


10.0 


51.8 


1.0 


20.9 
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10.0 


75.4 


1.0 


62.2 




10.0 


64. 1 


1.0 


4.4 



fc-MMi ftft%%*n ****** . 



